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* M«Rr DlBj^sH, aV^l^ff-* 

^*Kr «}°Hi * u] al^T^^o} 3.7}% mos a 

£ 3 

^3 $3., 



21-3 



1020030004626 #^ 2003/5/27 

^r^^ {Boosting circuit) 

5L 1 ^ 5L 2~ ^$\2) slSi, 

51 3tt ^g- t^^l nHE- -¥-^1] 

,£ 4^r £ 3^1 ^ ^-7ms.S., 

5L 5a ^ £ 5dtt #^°fl *r€- 5) Sofl *i #3*1^ ^Bf^ s^o. q.^ 

5. 6a ^ 6b^ l^ofl 4^- -r-i^ ^S^H 4 = ^ ^Tg-o] 37HI nq-s. ^s}-^ 

100a, 100b : <y^3]S-f 200a, 200b : 
300 : w}°H^ 5}S.*t- 

€■ ^-^^r ^-^^ (Boosting) 2)^1 ^r*V ^JAI, ^Ml^Ml^r Jl^sj-^ 
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<io> CD/DVD(Compact Disk/Digital Video Disk) ^ 7 js./;qj^ ^ *}-^ 

ia l=er°l-*i(Hard Disk Drive) -M~§-3ir f-sj-71 (equal izer)^ s]^, ^ 

D l-g- ^tfl^ #3ftS. 100MHz ^H^l JH^sj- cfl^^l zi-g- *1<£ 

(group delay) ^P3«fl ^1 -*fi^^ ^ 5£<H 0 > *Vcf. 

<n> £ 1A ^sflo] s]S£^l iHHtf. 

<12> $\S.^o\] £A]tV wj-s]- Qo), ^Eflo^ Jf^*g 5)3.^, tS^aIbKCI, C2), ^*J-(R1, 

R2), ^7](A1), ^ H^^Ei(transconductor)(Gml)3. <3<0rf^7l 

(Al)^ ^^^>s+ #^^>7> 27fl<y fully differential) «S#^7l o] 

<13> o}E^ S^H, Vi ^ ^7l(Al), TlsflAlE-UCl, C2), *i 

*oKRl, R2)S nl^s-ofl cqefl Dl«-sl ^ ( B^^^(GmlM- ^iT 

5. £:&S)<H #^€i=f. R = Rl = R2 ojji, C = CI = C2 Tj-f f <y^*l<y- Vi 4 

#^dfr i 0 (= i 0 p " ion ^3 ^4 

<14> 1] '•(*)- gnRCsvfc) 

<is> o^H, gm £ B^^E-KGml)^ Hfc ^^€i^lcf. ^^H, #^#fr i Q 

. 3 a7l^ B^i^^BKGml)^ fl^Eii gm # 7}^fO£^ S^7>^>cf . 

<ie> ZLBidl, ol^tr s^H^- h^a ^d^A f gm 7}t^H i Q 



21-5 



m 

1020030004626 #^ U*}: 2003/5/27 

^ ^£ ^*}3fe 

<17> . £ 2^r #2fl3 Cf-E- ^o]4. 

<18> £ 23 3^r, ^3flAlEi(C3, C4), ^7l(A2), * NMOS H^l^i 

(Ml ~ 116)5. ^^^f. 

<19> o]^*)- Sjsofl^, <y ^^<y- Vi ^ ^ ^7](A2), ^ ^*1(C3, C4)» 

^^t}. ^1^, C = CI = C2 91 ^-f, ^Sltf Vi 4 
^ i 0 (= iop " ion >^ ^3 ^4 ^-cf. 

<20> 2] ' o( - s) = ^-^.C-s) 

<2i> NMOS H^^l^Bi Ml ^ M2, M4 ^ M53 3.7)*}, ^ W/L 3 «W 

cf. NMOS H^*l^Ei3 37lwll- o]^><^ #^*Hf-3 ^ S^^- ^ &3-. 

<22> £ 22] 3} 3.^ ^-Mtt, £ 13 s|3.<H] MOS 3.7] h] k<*] 3 

313 #^^3. yf^ ^ ojcf^ ^-^oi oicf. 

<23> ZL^u|-, £ 13 ^-^^ s\S.2) ^-f3- ^5], NMOS H^^liEi Ml, M4 31 ^-fHl 

i B #^ ^713 #^o] NMOS H*ffl*l^Ei3 ^JLS ^>-g-3^ 

^^^71 (A2)3 p-type i*>3. ^5)^0): ^q., p - type H ^ 

i^<3€^7> 2jo £S n-type ^1 bandwidth) -I- 3.7\m ^ &tHr ^-^o] 

5&th < a^#7l(A2)3- NNOS Ml, M4 3l I B ^-S, 2 

£ ^2io]b.S., ^testability)* 3tt" ^r3^r ^gJl*Ml ^t}^ 



21-6 



1020030004626 2003/5/27 

5. $X^. =lv)5L, NMOS Ml ^ wH°1^ DC ^ I B 7} NMOS 

M2 ^ M5^1 tiV^SlS.^. «-7l ^i=H o^sjfe- aW 0 ^^*! o]ofl rfltb J±# 

3£r, ^tfl Pl^-7>^ tf\qo] ^Jl, B-^<£| 2 ^o) -g-o]^- J£n> O^E} 

3fM4 ^3 sq^oioil <$ig& m-^l ^ S]st 

^*Rr H>°H^ SIS.-?-, ^ -^-71 n)-g-*iff- ^ ^-7] ti_V^nl«- 
#ff-2] H7]f 2|Z^ dt^^l M0S 3.71 ^ til oil ^ti S^JL, 2^ #7l ^1^-^^- ^ 

^"71 ^s]^^, 7l^^i«a-2f ^71 <y ^ <£&°] <^£M ^1 ^l^r^^-l- 

#^^^11 f]fj|a ( ^7] 7l§^«a-32f ^>7l ^^oj-^ cf€- og^^ol ul «- 

3^* #3*Hr ^112 ^ ^7l ^11 ^ ^2 nl«^^-§ z]-z|- cla^^>7l 

*]&| 2]£t i^Kr ti>^s:>cf. 
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<27> #71 *fll * ^2 nl^S^, AA ^#^7], ^BflAlE], £ 7-HVO.iiL 

*1* ^^H, #7l ^7l^, 2^ cfl^l^ Np N H>o]^e|- 

<28> #7] «>o]ol^ ij3.->Hr, #71 afll n]^.^^ PlBl^^H, #^1 afll 

^31 $ *U *SM£-*Uf-# ^^^ji, #71 ^12 *1£*1^"& *le^*H, ^} ^2 
^12 tiV^nl^-^s^. a3#^ ^ol y}H^}-cf. 

<29> HelJL, #71 ^11 ^ #71 ^|2 <£€"l€-^£] H7l* A 

A MOS 37121 «H s^tb ^, ^"#*H afll #^^^-» -$^Hr *lll # 

£ A]2 *l£-*Hf- #71 ^tfl-g-^o] 3711- Zl-Zl- ^OgSJ MQS 371 

2] BH ^«fl S^tb -f, t#*H *H2 ^*Rr a(|2 #^Jf# # 

71 t^fRfr #71 *fll £ ^|2 #^#ff-» ^"#*H ^#*Rr ?M H>^*>C]-. 
<30> ol^A^ 7j-2*H ^ J±4 #^1^>711 ^^W. 

<3i> £ 3£r ^ofl af^ sJSSolcf. a. w-^^ 5)5.^, ^^Sj^YClOOa, 

100b), #^2lS.^-(200a, 200b) ^ 4°]^ 5)3-^(300)51 ^€4. 
<32> <y dooa, 100b) ^ w|3l*Rr w>ol 

5)3^(300)^ ^Al#(pushpull) ^BflS. ^13L« «V^^>7l ^*fl, ^^^^ja 

(100a, 100b) °1M #^sl^ ^l&I^H, °1« ^^^Vcf. 

-¥-(200a, 200b) tt ^^ilS^-ClOOa, 100b) ^ B}°Hi ^S^fOOOHH #^3^ €ff- 
« AA MOS 371 «1, ^ W/L &31 til k ^l ni|-E)- H7l# ^f>}jL, o]m. ^-#*>ol ^.g. 
(pushpull) ^EflS. #^tb4. 
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^^S-JfUOOa, 100b )^ 2j-^tfl^Sl Xll X| 2 H^l^E-KQll, Q12)S 
tt *>*^7l, XI 1 ^sflAlEKCll), £ XI 1 7RKR12)S oj^-cXx)^ X] 1 
X13 ^ X14 M^l>iBl(Q13, Q14)S ^^fe *r^#7l , Xl2 7lXHEi(C12), g X]2 
*WR12)5. °l-¥-°1*lfe X12 zl^ji PM0S H^^iB] Mil, M12, M17, M18 3. 

Xll V ip - V ref 7> «a^^^-o.S AV-g-^ji, X12 nl£-5)5LoH^ V in - 

V ref ?} QnSLS. A>-g-^cf. 

Xll *1 3-3? 3.4] , ^ ^7l<4, Xll ^H(Cll) £ Xll ^^-(Rll)Sl 
^ (feedback) ^SXl £l*}<X , Xll ^ XI 2 H^l^Bl (Qll, Q12)£| (col lector) # 

^-7> <a^^^-(V ip - V ref )3 Pl^-ofl wHl^Rr ^ *83|<il d]^^-^ ^, «a 

3 ^^(Vip - V ref Hl tfl-g-51^ nl^-^EflS] n]^^} XllB^^l^ (Qll)Xl Jl, 
oj^l ^ wj-^ ^7} XI 2 B 31*1^ (0.12)^1 #^B1X1 1^4. °H, Xll ^* 0 V(RH)^. 
^s)-^ ^r^§ °fl A i Q(Quality Factor)!- ^^.E.^ ol-g.^ A}-g-cJl<*XH a 

*l£"^(+90°)^8: -R-^l§>£^- §>fe %o] 7^*>r4. 5Etr, £ 2^1 Si 3. 21 ^ 

-f<2Hr ^el, l^ ^ ^#71^ <y§|^# nP n H^l^f- A}-g-*><X 

o.^ 3.^3. ^rfls}-^- ^ oi o.^ , Q^S. ^5. 1512| ^sHr iL^S. 

^ ^7>^ol -§-olfr>Xl ^-17} 7B5^}t]-. ZielJl, XI 2.^1^-315.21 ^ ^ £ 

Xll oj-g-sli^ ^-cf. 

a>ol<X>i 5l^^-(300)^ ^^5l^(100a ( 100b)2l PM0S M12 ^ ^ 

M18 XI *l£-*iff--I- PM0S H^^l^Ei M13 ^ M21^r *}-§-*H AA n le^ 
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(mirroring)^, NMOS BsH^l^B] M16 M22 ^ wfo]^^ ^Efl^. 

<37> (200a, 200b)Tr ^ ^ ^IJ:^- ( 100a , 100b) <HH «H°1 

i 51^(300)^]^ tiV^nl«-^=-^ 3711- MOS 371*1 IH1 S^JL, <>]^^ 

<38> £ 2 £] -^-i^ 5)3.^H*r 7l^-^^l v)^o) ^ o-, 2 ] bfl <^> 

^ ^^a1eKC3,C4) iE-^r MOS 371*1 klM: HTfl ^^)^o> §>uf ( c}}<* s] 

sJS.^1 slS.^1 ^wl^>o^ 2tifl°l 71^-^ ^ ^^.S. ^Hfl 

< 39 > £ 4^ £ 32] ^^sl^ClOOa.lOOb)^ ^-7}s\S.^o]v}. _ o^H t cs, Cl^ 

°*m ^ 7l^J ^sflAl E^(p aras i t i c C apacitance)&°H , x}^^?}^ #^7i%V 

^11^. °1^ slSS^l^ , afli ^^(A)sq- *)]2 i^=(BHH 

<40> 

5C(v I -v / ) + 



3] ^^'-"/^ R =sC s v, 



<41> 

— — + iCjVo + ^v, = 0 



<42> iE^V, SlS^l ^^-ofl Jis^ £^ Uf-g-o^ ^ ^-o] ^o^cf. 

<43> [^«]-<M 4 ] (,= iC(v,-v/) 

<44> . 
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<45> t,.sC, v , 

<47> C> C S ,C L 7M*}& 3], 4] Vj ^ Vi ^ ^r^l# 

<48> 1 sC(sRC L + 1) 

V '" s R 2 C V( 

8m c I C—5 1 + — 5+1 

5] *- g m 

<49> n*BH, %\^3L 7 }^ ^ff-^ (current source) *Hffe cf^-^ £<>1 ^o] 

<50> _ sC(sRC L +l) 

Sm v l p ~ V, 

C X C— s 2 +— s+l 

<51> 

[<r*Hl 6]<HH ^-2- 2*F=H1 Jl^-^l^(natural frequency) w " £ 

(damping ratio) ^S}^ ^4 ^-cf. 



<52> 



<53> 



Rg m C L 

<54> ^aV^oi #o. s RCl < c/gm ojc^ RCl ofl ^s(zero) 14 t-(pole)<>l ^ 

<55> 8] gmVl=sCv t 



21-11 



1020030004626 #<3 H*}: 2003/5/27 

<56> D ]«.^Eflo] #3^^^-^ 0 J^^1 2*1- pole# = R 3- 

*l #3*1* ^ &t}. ^, ^ RS^j <y>§ -5}.^ ^ erf o^Aj-o] 90 o 

-ft-*135^ "1-g- <3^* ^ ^cf. 

<57> ole^V ^31» °l-§-*H 1# ^^71^ ^*>^ £ 3^1 oj^w-^S. 
(lOOa)^- ^-Tfl ^tf. 

<58> tj-jg, £ 5a ^ 5b i=. ^ ^ ^S^) ^^j^ #^ff-sq ^sj- 

^H3# £ 5a 371 ^ , £ 5b^r ^vflrl-. 

SAlt!: a>^ ^oj, -a j=l^ ^ 100MHz ^ +90°-fi-*l£}51S <#Jl*V 

<59> 51 6a ^ 51 6b^ £ 3^1 z\IL»J\ afli *2 *fl2 ^(Rll, R12)^l £sHl 

^r^Hr ^H^3}-# M-Bl-^ti 3Mt}. je.^ w}^ ^ol ( ^i ^ ^2 x-l%H RR11, R12)# 

<60> ^-7l*V y>2l- go] ; ^ ifi^ 5)^.^ Pl« 7 >^ ^^°1 %JL, *1£: Jf- 

^ S^ol ^.ol^- |£o}u|5}-, "l^Efl^ #^^^-7> ^<y-, 5l«.^o] 

^i ^-a- ^1 ^ ^ 5U^. 

<61> ol^V ^tg^j. ^o], ^6j) ttfSTg i ^cfl O] «- 7 >^- ^S^T Cfl^ol ^ ZL ) ^ 

^#ff-^ *1£^H^ 2i^o) -g-ol^- ^^o>tJ|^ d]^^e)1^ #3#^<£o} 
£:51 ^"-ja.oioH cg*^ m-^i ^ «. ^ 5|jjL7> ^l^^rf. 
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<62> ole^ CD/DVD ^ ^ 7l^-/7fl^ s}i=^i3. jelbH^ 

tf^tb ^^Hi #33*1 oW^, ^^3HH ^*Kr 
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1] 

*1^1 *M^S= #3*Rr ^^^f ; 

2] 

#7l *fll g ^2 nl^-^^-S zj-zf nl5^*M ^e] SE^-SRr 

[^T 1 * 3] 

#71 *fll ^ ^12 ^lMSfe, 
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4] 

Xl3*<H SU^H, 
5] 

^71 Till nle^^H, #7} XU ^1 tiV^n)^^^ 

#7] Xl2 *1 ^ «>o} , ^-71 Xl2 *l£:3lff-«- XI 2 h^IS-sHM- 

6] 

Xl5*J-<>ll 

^■71 XI 2 *l£-*Hf- ^ ^. 7 ] aV^l^^a] ^ 711- z}-z}- ^^o) M0S a7 |o) 
«H ^*fl S^tb ^>*H XI 2 ^*Hr Xl2 #^;» £W, 
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[51 1] 




[5L 2] 




M6 
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[5. 5b] 
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[.£ 6b] 
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